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Roughage for Fattening Lambs. 
James W. Wilson 
The object of this experiment was to determine the 
value for lambs of corn silage as a sole r.aJtion, and the 
relative feeding value of shredded corn fodder and hay 
made from sweet clover, field peas and the yellow-flowered 
alfalfa to hay from upland prairi:e·grass and common alfal­
fa when fed as 1roughage with the same kind of a grain ra­
tion. 
By the breaking up the prairie the stockmen will soon 
be deprived of one of the cheapest and best roughages in 
South Dakota. 
The fod<lers used in this experiment were all home­
grown and 1some are considered of little value as a feed. 
The more e:xitensive use of these fodders by sitockmen ap­
pears advisable since the lambs made 1a larger gailll-than 
in other experiments at this Station where costly commer­
cial by-products were fed with grain. There is a differ­
ence in the gain in weight of lambs during a feeding pe­
riod, depending on the kind of a roughage they receive. 
Fattening lambs as well as fattening steens1 relish first 
class roughages. It should. be fine in quality and proper­
ly cured. For example, the second cutting of alfalfa is 
preferable to the first cutting because it is finer. Coarse 
grasses and fodders mus,t · be avoided for the best results, 
because as a rule, rt.hey contain a large per cent of woody 
fibre and are less palatable and less !digestible than the 
finer parts. Although the sheep is con 1sidered the "plant 
scavenger" on· the farm, practice shows that he is not 
the hay scavenger. 
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The great value of a proteinaceous rough.age from a 
feeder's standpoint, is the furnishing of the element that 
tends to balance the ration. This can be pu�ch.ased in the 
market in the form of oil meal, cotton-seed meal, etc., but 
the cost of these products have become such in recent 
years, f.or the feeder in the North w·est that their use in 
many sections, long distances from the place where �hey 
are manufactured, is practically prohibitiv,e. By using a 
feed of this nature with our naturally carbonaceous grainis1, 
much larger grains are secured, as the results of this ex­
periment show, that if the carbonaceous II'1oughages a.re fed 
· with grains with a. similar composition. The gains are 
more uniform, the animals are in a better marketable con­
dition at the close of the fattening period and the manure 
made, as h8J been shown by experiments, is of grearter val­
ue to put back on the land. 
THE EXPERIMENT 
Sixty head of lambs were purchased from local grow­
ers. They had been running in stubble and· stalk fields 
all fall and were in a good healithy growing c:ondition. 
They wer.e dipped and th['ee days afterward, were divided 
into 1seven lots for the experiment. Not having sufficient 
hay of the Siberian variety of alfalfa five lambs were plac­
ed in the alfalfa lots. The gr:ain ration con,sist�d. of the 
same quantity per head per day of shelled corn and oats 
mixed half and half by weight. Each lot was fed all of 
iits respective fodder it would consume and all feed w.as 
carefully weighed both morning .and evening. 
' 
l 
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Chemical Analysis of Feeds. 
By GUY E. YOUNGBERG, Assistant in Chemistry. 
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Siberian Alfalfa 7.47 7.20 4.86 17.69 32.62 30.16 
Common Alfalfa 9.7 6 8.64 4.51 19.69 3 4.69 22.7 1 
White 
sweet clover . .  8.3 8 7.42 3.7 8  1 6.4 4 3 8.49 25.49 
Can,adi.an field 
pea hay ....... 7.8 5 7.62 3.30 17.69 3 1.55 31.99 
Shredlded 
corn fodder ... 6.50 6.15 2.42 7.46 47.55 29.92 
Prairie hay .... :. 6.40 7.13 3.8 2 6.62 4 4.59 3 1.H 
Corn silage ..... 6 7.82 1.7 7 1.70 2.80 1 8.18 7.73 
Dried distilled 
gr.ains ....... 4.19 1.97 12.50 33.12 3 4.55 13.6 7 
Oil meal ........ 6.56 5.17 7.6 4 33.8 7 37.1 1 9.6 5 
Cottonseed meal. . 4.73 4.7 5 7.56 3 7.4 6 30.50 1 5.00 
From a istudy of the above table of the analyses of 
feed it will be seen that the per ,cent of crude protein for 
the two alfalfas, the sweet clover and the pea hay, is from 
two and one-half to three times as large as the par cent of 
crude protein in the other fodders. Also tha.t the per cent 
of thi.s constituent in itliese fodders is one-half as great as 
in the commerdal by-products, distillery s.pirit feed, oil 
meal and cottonseed meal. This is why these four are 
known as proteinaceous fodders since they contain a com-
pairatively large i;er cent of protein. 'There is another 
value these prO'teinaceous plants have and that is the ex­
tended root sy.stem, have nitrogen-gathering nodules on 
these roots, and furnish much humus to the soil, something 
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of which many of our South Dakota lands are greatly in 
need. 
SIBERIAN ALF ALF A 
The Siberian, or yellow-flowe�ed alfalfa is of recent 
introduction into South Dakota and not to our knowledge 
has it been fed in 1a.n experiment before in this country. 
Prof. N. E. Hansen, of thi,s Station was sent upon three ex­
peditions to Europe and Asia, by the United States Depart: 
ment of Agriculture, as agricultural explorer, in search of 
seeds and plants that might be of value to the farmers of the 
Northwest. · AmoTI,g the many seeds secured we�e small 
qua.ntiities of several kinds of the yellow-flowered alfalfa 
from Siberia and eastern European Russia. This Station 
received its quota from the federal department and the 
plant seemed quite at home in its new .surroundings. Not 
until the explorer took :a.n active interest in its propagation 
did it reach the farmers in the regfon for which it wa.s in­
tenld1ed.or the semi-arid region west of the Missouri riv·er. 
This was brought abo1u:t as rapidly as the limited supply of 
seed would permit. 
Two years ago a small appropriation was made by the 
state legislature to demonstr:a.te to the frurmers in that 
section that this was a forage plant suited to their condi­
tions. These two years of demons·tratioTI 1 work were suf­
ficient to convince the law makers of South Da1rnta that 
this variety of alfalfa. was just what was n e ded and con­
sequently the next legislature appropriated $10,000.00 to 
send the introducer back to Siberia for a supply of seed 
and $15,000.00 to further demonstrate to the farmers the 
value of. this important plant. 
1The kind used iTI1 this experiment is known as the Sa­
mara variety ( see Bulletin 141) a large uprig·ht rank­
growing sort in this comparatively moist climate. 
Becaus·e of the scarcity of seed we were compelled to 
make our hay for this test of some several rows of alfalfa 
growing in the Horticultural gardens. These rows were 
mad� up from individual plants set in h� l·�:; 1some two feet 
� I 
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apart in the rows for the purpose of growing  the maximum 
quantity of seed. The plants covered the ground com­
pletely. W:e obtained two cuttings, the second cutting no t 
being as coarse in qualit y as the first one. Because of thi s  
system of growing, t.he alfalfa was not 3;s· fine  in  quality 
as the hay th:a.t was made from the common or blue-flow­
ered al falfa cut from a field wh:ere it ha!d' been sown broad­
cast. The stalks were coarser and from the table of analy­
sis of the fodders fed there were 7.45 per cent more crude 
fibr.e in the yellow-flowered alfalfa th:a.n in the blue-flower­
ed, and consequently was l ess palatable and less digestible. 
Thi s  then accounts for the l�rger number of pound!s of 
gra in i for a pound of gain Wlith the lambs thaJt received 
the Siberian va:riety of ·alfalfa than with the lot that re­
ceived the common or blue-flowered variety. The hay was 
highly palatable and greatly relishe� by the lambs. 
Because of its drouth-resisting qualirties and its a.dapt­
ab! l i ty to a large poctiion of South Dakota and ao ioining 
states ( see Bulleti.11 141 of this Station) , it is a mos �  val  u­
able · addition to our list of highly proteinaceous· \\ ·rag1:1 
plants. 
RES UL� 
Pounds of oats and corn consumed in 67 days . . . . . .  009.00 
Pounds of hay consumed in 67 days . . . . . . . . . . . . . .  4 76.00 
Pounds of gain� 5 lambs . . . . . . . . . . . . . . . . . . . . .  · . . . .  164.00 
Po.unds of grain for a pound of gain . . . . . . . . . . . . . . 3.89 
Pounds of hay for a pound of gain . . . . . . . . . . . . . . . . 2.90 
A v.erage gain per . head daily . . . . . . . . . . . . . . . . . . . . . .!8 
COMMON ALFALFA 
With the several hundred head of Iambs fattened at 
th is  Station during the pa�t eleven years, the lrurgest gains 
have been secured with those that il'eceived alfalfa hay with 
a grai"n mixture. The results reported in  Bulletin 119 ( edi­
tion exhausted ) show that the lot fed alfal fa as a roughage 
with grain  made .an average dai ly gai n  of fifty-one hund­
reths of  a pound during a sixty-one day feeding period. In 
this experiment during a sixty-seven day feedin!l periorl , 
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an average d1aily gain of fifty-six hundr·edths of a pound 
was secured. · With ordinary feeding, gains from one 
quarter- to one-third of a pound aTe considered good. 
From a carefu l study of the table of individual 
weights and gains on page 196 it will be noted that every 
lamb in all of the lots receiving alfalfa made comparative­
ly large gains. The gTain ration consisted of oats and 
shelled corn mixed half and hal f  by weight. While with 
the other lots ,some of the l ambs did not make much mOll'e 
than one-half as much gain under the same conlditionis'. 
· This then puts a high feed ing value on alfalfa as a rough­
age for lambs. 
RESULTS 
Pounds of @ats and corn consumed in 67 days . . . . . .  639.00 
Pounds of hay consumed in 67 days . . . . . . . . . . . . . .  574.00 
Pounds of gain, 5 lambs . . . . . . . . . . . . . . . . . . . . . . . .  190.00 
Pollnds of grain for· a pound of gain . . . . . . . . . . . . . . 3.36 
Pounds of hay for a pound of gain . . . . . . . . . . . . . . . . 3.02 
Average gain per head daily . . . . . . . . . . . . . . . . . . . . . . .56 
WHITE SWEET CLOVER ( M elilotus alba)  
The white-flowered sweet clover, considered an obnox­
ious weeld in most sections, when fed to lambs with the 
same kind of a grain ration as other lots received, did not 
yield the poorest results. In fact, the gains were equalled 
only by the lots that received the alfalfa hays. The gains 
for the lot were comparatively uniform, the hay palatable 
and from the results we believe it should be considered one 
of the principal crops in a system of l ivestock farming in-
. !-:tead as a worthless weed . 
There are two varieties of sweet clover, the white and 
the yellow-flowered. The white is the most common and 
is usually found growing along road sides and in waste 
pl aces. 
F1 Qm Bul letin No. 40 of this Station ( edition exhaust­
ed ) I quote the following : "Similar to y:ellow melilot but 
with the Ieafllets as i f· cut off square at the tips, the flower 
l 
) 
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white, and the standard of the corolla longffi' than· the other 
petals. 
Th1s has about the same distrubitiorn as the yellow 
melilot but is lliore common in South Dakota and is much 
more valuable as :a forage plant. Though sitock do not like 
it very well while gTeen they eat it readily when cured 
with other forage plan ts. Both of the s,veet clovers are 
fragrant while drying. White melilot is a valuable bee 
plant, producing an abundance of nectar. As i1t is only 
a biennial at most ·and grows so l'ank it may 'often be used 
as a nurse plant ito shade the gTounld and protect certain 
of the �idower growh,lig forage plants. Like yellow melilot 
it is very hardy and may prove of value in silage mixtures. 
White melilot is often advertised in seed catalogues as 
"Bokhara clov·er." 
RESULTS 
· Pounds of oats and corn consumed in S7 days . . . . .  1280.00 
Pounds of sweet clover hay consumed in 6 7  days . . 924. 00 
Pounds of gain, 10 lambs . . . . . . . . . . . . . . . . . . . . . . . 289.00 
Pound·s of grain for a pound of gain . . . . . . . . . . . . 4.42 
·Pounds of hay for a pound of gain . . . . . . . . . .  , , . . 3.19 
A�erage gain per hea.\d daily . . . . . . . . . . . . . . . . . . . .  .43 
PEA HAY 
TMs hay was made by cutting the Canadian field pea 
after the bloom and befor� the pods were formed.. It "ras 
a very palatable roughage and highly relished by the lambs. 
With the exception of the two lots that received alfalfa, 
and the lot that received sweet clover, more uniform gains 
were made than with either of foe other lots. It i s  an ad-· 
vantage to secure uniform gains a:S the lambs ar� in a bet-
ter condition for the market. This triial also emphasiz(�s the 
importance of feeding a legume as a roughage. 
The proteinaceous roughages are evidently a condi­
tioner and causes a greater value to be secured from the 
grain consumed. :With the exception of the silage lot, the 
grain allowan,ce for each lamb was practically the same. 
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RESULTS 
Pounds of oaJts and corn consumed in 67 days . . . .  12 80.00 
Pounds of hay consumed in 67 days'. . . . . . . . . . . . . . 7 4 8 .00 
Pounds of gain, 10 lambs . . . . . . . . . . . . .  ." . . . . . . . .  237.00 
Pounds of g,rain for a pound of gain . . . . . . . . . . . . . . 5.40 
Pounds of hay for a pound of gain . . . . . . . . . . . . . . 3. 15 
Average gain per head daily . . . . . . . . . . . . . . . . . . . . .35 
SHREDDED CORN FODDER 
- . 
Shredded corn fodder proved a valuable roughage for 
lambs when they were receiving a grain ration of corn and 
oats mixed half an. id half. But it was not so good as the 
prairie hay with the same kind of a grain ration. Lambs 
prefer fine fodders, hence a larger per cent of this fodder 
was refused, and weighed back, than with the lot that re­
ceived prairie hay. However 1s1hould there be a .scarcity of 
hay for roughage, shredd:ed corn fodder is a valuable . sub­
stitute. 
RESULTS 
Pounds qf oats and ·CO'l"Il consumed in 67 �liay.s . . .  .- 1240.00 
Pounds of corn fodder consumed in 67 days . . . . . .  865.00 
Pounds of gain, 10 lambs . . . . . . . . . . . . . . . . . . . . . .  21 8.00 
Pounds of grain i for a pound of gain . . . . . . . . . . . . 5. 68 
Pounds of fodder f.or a pound of gain . . . . . . . . .  �. . . 3.96 
Average gain per heald daily . . . . . . . . .  : . . . . . . . . . . .32 
PRAIRIE HAY 
The upl:and prairie hay · of South Dakota contains a 
large variety of grasses. This mixture has a high feeding 
value. With winters when the snowfall is light, sheep do 
well the y�ar round with very little additional feed. 
In 1908 an experiment i_n, feeding lambs pTairie hay 
and alfalfa with the same grain ;ration, the results of wbkh 
were reported in Bulletin number 1 1 �  of this Station ( edi­
Hon exhausted ) it was found that an average gain of thir­
ty-eight hundreths of a pound daily was made as cornpare(l 
to fifty-one hundreths of a pound daily with lambs that re­
ceived alfalfa hay. 
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In ,sections where tlie leguminous plants hav:e not as 
yet become established, the native hay with grain is  �n ex­
cellent feed for lambs. 
RESULTS 
Pounds of oats and corn consumed in 67 days . . . .  1239.00 
. Pounds of hay consumed in, 67 days . . . . . . . . . . . . . . 572.00 
Pounds of gain, 10 lambs . . . . . . . . . . . . . . . . . . . . . .  . 
Pounds of grain for a pound _of gain . . . . . . . . . . . .  . 
Pounds of  hay for a pound of gain . . . . . . . . . . . . .  . 
Average gain per head daily .· . . . . . . . . . . . . . . . . . .  . 
CORN SILAGE 
243.00 
5.09 
2.35 
.36 
During the past few years many .silos' h ave been built 
in Souith Dakota to preserve the entire corn, crop. Corn 
silage is an excellent feed for a 1 1  k inids of livestock when 
given in the proper proportion with other feeds, but as a 
sole ration for lambs the results , , f  th is  experiment show i t  
to  be  of little value. One  year ago nrn silage, made of the 
same variety of corn 3JS' used in thi s  experiment ,  proved rto 
be an excellent ration for wint ?ring yearl ing steers. ( See 
Bulletin 137 of this Station . )  An average daily gain of 
2.4 pounds was secured and the cattJe were fat enough to 
sell on the market .as killers. But foo· lambs it seems rto be 
a different proposition . Fo nr and six-tenths pounds per 
bead daily was tbe · largesit r1uantity they would eat and 
then much of the coarser parts had to be weighed ba.ck. 
'Thi s  wa,s not true with th0 steers. However, the lambs 
were in a thrifty, healithy, _growing condition !during the 
feeding period , appeared anxious to eat their feed but 
would not ,consume en ough to ga in  in weigh t  as d i d  lambs 
in  the other lots. 
A few years ago silage wal3 tried wi th sheep and the 
results were .simi lar to 1those in this tria l .  
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RESULTS 
Pounds of silage consumed in 67 days . . . . . . . . . . . . . .  2521 
Total loss in weight of 10 lambs . . . . . . . . . . . . . . . . . . 9 
TABLE OF WEIGHTS AND GAINS 
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Lot II. Grain and Shredded 
Corn Fodder 
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Lot IV. Grain and Pea Hay 
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Lot VII. Grain and Siberian 
Alfalfa Hay 
.... .s i:: 
M 
0 
£ .5 .5ai .... i:: 
.5 Iii :,., :,.,-al a5 b0  c;1 tii  i:: ::::  
Ul bl) .c: M ,c: bll  bl>""' - tU  .0 i:: .... .... �'C KINDS OF FIEJEm FEiD El .... 'C �,g ai 
.._. o  
0 0 O
Q) o 't:1  
Ul 'C 
Q) 'C 
� El  Ul f:l bl) m i:: bl) al .... 'C ::::, 'C ::::,  'C i:: a! Q) 0 i:: ::S  i:: Ul ai i:: 0 i:: ::S  M .C:  
0 ::S
Ul 
::S i:=  .... ::::, p. ::::, 0  Q) M o §  O o 0 0 O p.  > Q) 
z � o  � C)  8 � o:l  � o:l  � p.  
Siberian alfalfa hay and grain . . . . . . .  6 6 3 9 4 7 6 1 1 6 4  3 . 8 9 2 .90  . 4 8  
Common alfalfa and grain . . . . . . . . . .  6 6 3 9 6 7  4 1 9 0 3 . 3 6  3 . 0 2 . 5 6 
White sweet clov.e,r and grain . . . . . . . .  1 0  1 2 8 0  9 2 4  2 8 9 4 . 4 2  3 . 1 9 . 4 3  
Canadian field pea hay, grain . . . . . . . .  1 0  1 2 8 0  7 4 8  2 3 7  5 . 4 0  3 . 1 6  . 3 5  
Shredded corn fodder and grain . . . . .  1 0  1 2 4 0  8 6 5  2 1 8  6 . 6 6  3 .9 6 . 3 2  
Prairie hay and grain . . . . . . . . . . . • • . 1 0  1 2 3 9 6 7 2  2 4 3  5 .0 9 1 2 . 3 6  . 3 6  Corn silage . . . . . . . • . . . . . . . . . . . . . •  1 0  2 6 2 1  -9 
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SUMMARY 
I. Corn silage as a sole ration for lambs is not the 
best of feeds. 1The lambs were thrifty during the feeding 
period but would not eat enough .silage to fatten. Only 
five of the 1ten heaid made a gain dur:ing the 1six1ty-seven d:ay 
feeding period. -The total of these gains does not amount 
to as much as the average gains made by other lambs that 
received other feeds. The total loss for the ten head was 
nine pounds. 
2. White sweet clover is an excellent roughage, when 
fed with a grain ration, for fattening lambs. The gains 
made rank next and close to gains mad,e by lambs1 fed al­
falfa hay as a roughage. This plant has a place in our 
system of grain and l:ivestock farming for the production 
of hay. It is also one of the nitrogen-nodule bearing 
plants and the soil on which it grows will be in a better 
�ondition for the succe�ding ,crop. 
3. Pea hay is a good roughage with grain for fatten­
ing lambs. As a lot the lambs made a very uniform gain, 
ranking :µext to those that received sweet clover hay for 
toughage. 
4. The results from the shredded coirn fodder lort were 
- the poorest of al l  roughage� tried with a grain ration. The 
gains of the lambs were not uniform, ranging from six to 
thirty-three pounds per head in, sixty-seven days. Neither 
was the average gain as large as that received from the 
lambs that were getting prairie hay with the same kind of a 
grain iration. However tlii1s· fodder has a value for fatten­
ing with grain but is not equal to praire hay ton for ton, 
for fattening lambs . .  
5. The new Siberian alfalfa recently introduced by 
Mr. N. E. Hansen, of this Station, while an agTiculitural 
explorer for ,the United States Department of _Agriculture, 
proved second only dn value to the blue-flowered alfalfa 
grown under different conditions at this Statiom s� 
, -
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page 190. It is a palatable and highly nutritious feed 
for lambs. On account of its adaptability to the semi-arid . 
section of tthe Northwest ( see Bulletin 141 of this Station ) 
it is a very valuable addition to our Ust of proteinac:eous 
forage plants. 
